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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photoelectric conversion material which has high stability 
and high conversion efficiency by using a simple construction, and a photoelectric cell using this 
material. 

SOLUTION: This photoelectric conversion material contains electron donors, spherical shell carbon 
(fullerene group or the like) as electron acceptors, and linear or cylindrical carbon (carbon nanotube or 
the like) as charge carrier. The photoelectric conversion material may contain further photosensitizer 
(porphyrin group or the like). In the photoelectric conversion material, the respective components may 
be arranged or orientated two-dimensionally or three-dimensionally. For example, photoelectric 
conversion material or an element which have laminated structure can be constituted by using an 
electron donor layer containing electron donors, a photosensitizing layer containing photosensitizer and 
a charge carrying layer containing electron acceptors and charge carrier. Spherical shell carbon may be 
included in the electron donor layer and the charge carrying layer, and concentration of the spherical 
shell carbon in the electron donor layer may be made smaller than that in the charge carrying layer. 
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0 0 nmJaT(D»*lC»L-CftBSA<tBfflS*Lfc 0 

[00 6 8] ca>AHVA(d:« SSEttS^U asjiaa 

[0 0 6 9] HJS01J5 
73— *>t/fa- ^(Cft^Ts ^7^7-f h'J^>^ 
flSffl-T^Ja^tt. *S6«!l4i:l^«(D*^«ft»Lfco c 
0)**a)Wa*«CD*taBB«a«A^6!H»Lfci: C 

L> *«aE3SffiO)aSflc?¥tt$;HSLfclS*. 7 0 0 n 
[0 0 7 0] CCDTsPfmtfil*. S3iEtt$^ L . aH«a 

EjE»<«£U ft»ft*B«a-Cfc«Cfc]&<*|ofc. CCD 
*Mi%0)Xi»*ao. 7%trfeofc„ 

[0 07 1 ] Hflfc^J 6 

^^aif:o c<D*-7-(rDTffl3t«a)ft*iS^aafl"j^ 
a, 7 o o nmj5iTa>»ft(rs*L-c3fcj6SA<aaii*ti 

fee 

[0072] c(o*H«j6tt. ssatt^u ansa 

[0 07 3] HffitfJ 7 

ftiiSftJt LTCD^;u^^ >JS (^-^^x^;u7tf;u^< 

3HB<!:CDrBllC7ttg^Jl (P4 0nm) 

Ki&m<Difc£mBxnmmfr*mmLtztz?>^ « m a a < 



f » 



(9) 



ftffi 2002-335004 



a)«fittSttt«S Lfcgl, 8 0 0 n m JSTFa>»fil:: 

[0074] z<D±mm%itt. ssKtt*. si^aafl)^ 

b^«6 3 5 nm(DiMJIItLfci:C5, »«EE*< 
*±L. aWtt*BB«T?&*C**«flofc. cro^H 

aacox^u^— ^swa^fii . 5%-efcofc„ 

[007 5 ] uss^ 8 

mSSfl (OOPPV 1 0 OSg£i$|rftLT) £JjQ*_ 

SMS (J5*M 2 0nm(^iTi41) ZBl&LtZo 
[0 0 7 6] £fc. ilttl^CNPPVSh'J^P 

— 7$^i-S TzL — y (fKlIf 4 0-2 00nm, 

as fa&ii± 7 ;u ^ - ^ a l x Jiwma s^/a 

[0077] ftaiLfcR^icittftaas^mfiiLr. 
«ttsas^<fco &&mm Lui^m^ . m*mm&x& 

0 0 nmJ^T<D««fz»Lr3ttJCS^as»l*ix/io 
[0 0 7 8] -O^Hm;fefi. BS3E14£;fU 29Jaa 

■3^6**6 3 5 nm0>m&ft&m$tLtzt iSS 
ABW/^OJx jtSUb^f* 2 %-e fc o fc o 

[0079] mmm 9 

Slii:<Z)iai=*itBB (I^4 0nm) %>VXft 

it. mt&ma trnfficDm^-zttMLtzo zom+izsjm 

**tt?Fffi£«£Lfct£S. 8OOnmOT0»Sl:^ 

[0080] za>*Baa&ii* S;7fiti^^L. anaa 

ffl^b««6 3 5 nm(D«MSl»Lfct BB 
J±*<f££U fiffft*B«a-C&*Ci:A<^Jo/=o C<D 

*BB*<ose»»¥i±3%-efcofc 0 

[008 1 ] gtjfeflj 1 0 

^IMfcC60^^— »*B1S*— ^i— ^ 



L. 3fcB3SS£a>&«te#tt£ffl£LfceS, 8 00n 
mlsiTfl)a*Cc**Lrftl£S*<aR*4xf=o 

[0082] ca>*BBi&te* Battts*L, anaa 

EE*<S§£L. a»fc*Ba*r&SC£#4aJofc. C(D 

*BB?fta>tt&a«f* 4 %t* fc o fc o 

[008 3] HigfflJ 1 1 

fco ca>B^irRra*«0)3feta?B«aB^&HI*Lfc 
etc: 5, #B3iJrt««»S*Lfc. 

*u *«aaaa)aftfttt#tt*;weLfcis». soo 
[0084] S3Ett**L. anaa 

«J*^««6 3 5 nm(D«fe*S»gStLfct^5> ifiS 

EE*<5£±L. fi#ft*Ba»T?&£^£j&<*iJofco CO) 

*Ba?i!ico3Eaa*i± 5 %-e fc o fc c 

[008 5] HffitfJ 1 2 

C 60 7 — Is lf± — J ^ zx. — ~J(D ftt> l ) I Z % 

^<tt$C60^^— ^ftffl^^^T-f h'J*> 

*ttffl1-*^li. *J£«8£P«(0*^£ft»Lfc. 

^a)B^ic^ra«igia>*taw«a«i^&H»Lfc4:c 
5. *«3K*<aas*ifco ^ >^xt>^>^^^^ 

U 3ta3SEiiKa)a«*fftt*;l!l*Lfce«. 800n 
mJSlT(D;fi«(w»LT*lCS*<aSSnfco 

[00 8 6] ca)*Baai*. B3Stt£^u. swta 

l^bi6fi6 3 5 nmfl)*feft$«»Lfci:C5, ilS 

ej&«»£u ft»ft*Baa-ca&«cfc3b<«ofc. 
*sa?fea>se8fca*i* 4 . 5 %r*fc o fc c 
[0087] nmm 1 3 

ca>B^i=Rra*«a>«saw«a«iA^€>B»Lfci:c 

l, 3ttaat5*K(z>aft«SFtt*;wsLfce«. soon 
mjaTa>afiic»LT*iES^ass+ifco 
[0088] ^©*m*ii % s^tt^^L. is^aa 

Ktf§£±L. a»35r*Ba;te"e*4c:t*<*ijofc. ccd 

ABa^osesia^ttB. 3%r*fcofc 0 

[0 0 8 9] ggt&ffll 1 4 

C60^^— is>Rzf-h— y£>±s tzl— y<ovtt>y 11. 

B^aaflA^ &H» Lfc t C 5 . ««a*<MS*ife. 



(10) $#§82 00 2-3 3 5004 



[0090] ca>*B«*ii. satts^L, mmmm 
[0091] mmrni 5 

aw«a«^&witLfcfcc5. * mas tf®.m s ft 0 

tfilSSftfco 

[0092] ^©iBtaiii, fiaRtt**L. m*m& 
[0093] mmmi 6 

I^^rLt, 7 h 'J 7 ^7 Xfflg O O P P V 6 0 

tfCNPPV3 0lMi:, t^as*tLta)»^» 

<*tt*-?p>-j--/ ^3.-^2saas. *«i«#ji:L-cm 

Lfc. rttsbft. ±IBja#£*PP'<>-tz>/HJ*P 



>a-hLt3feiti(DSI (H<^0. 3^m) 

sistML, i^^gifco zcDm^i^mttt® 

«c#1±*;MSLfcfi*. 8 00nmWT(0;MI^LT 

[0 0 9 4] ZO^mmfclt. fi3Ett£^L. iie^m^ 
■3^6**6 3 5 nm(D*ft»S!ifiLfci:?), ilS 

[009 5] HJfc®] 1 7 

S2»1S«W> t> MH L fc £ - 5 , #fB3K*<«;M 2 ft 

SttSiBISLfceS* 8OOnmJ2lT0)i6gl:»Lt3t 

[0 0 9 6] ^a>*»«/=fitt. 83Ett£;FU SffifSS 

EE*<*£U a»ft*Matffc«Ziyflofc. CCD 



F£-i*(##) 4J002 BB061 BB111 BC031 BC071 

BE061 BF021 BG041 BM001 
CE002 CF031 CG001 CH071 
CL001 CM012 CM013 CN031 
C0001 DA026 DA036 DA067 
DAI 17 EA068 EE048 EU008 
EU028 FA006 FA046 FA116 
FB007 FD206 FD208 GQOO 
GQ02 

5F051 AA05 AA14 BA12 CB12 
5H032 AA06 AS05 AS16 EE16 



